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TWENTY-FIVE CENTS 


“4, ,.just drive straight ahead 


AMERICAN BRIDGE COMPANY 


for 37,681 miles” 


Nae everywhere you travel across 
this land of ours, you roll over beauti- 
ful wide, straight, smooth roads. A mag- 
nificent plan of interstate highways, the 
greatest road program in American his- 
tory, is taking form at the rate of 700 
million dollars worth of construction per 
year. 

37,681 miles of swell driving... direct 
travel from any part of the country to 
any other part... routes north and south, 
east and west, and diagonal routes as well 
... big highways directly serving practi- 
cally all cities of 50,000 population or 
more. 

This is part of the better America that 
our generation is building. It’s taking 
plenty of brains. Plenty of man power. 
Lots of cement. And lots of Steel. 

It’s a job that’s far from finished, 
though. And it’s going to call for an even 
greater supply of each of these commodi- 
ties. Trained engineers must plan and 
build the highways of the future. And the 
talents of countless other skilled men will 
go into the manufacture of the cement 
and steel for the job. 

Knowing that progress depends on 
people, United States Steel is looking 
ahead. Promising young men, training for 
careers in the steel industry, are daily 
tackling problems and developing ideas 
which will create new steels and new uses 
of steel for better living. The achieve- 
ments of these young men not only help 
keep United States Steel in the vanguard 
of the industry but provide opportunity 
for building fundamental qualifications 


for leadership. 


AMERICAN STEEL & WIRE COMPANY * CARNEGIE-ILLINOIS STEEL CORPORATION » COLUMBIA STEEL COMPANY 


H. C. FRICK COKE AND ASSOCIATED COMPANIES + GENEVA STEEL COMPANY - GERRARD STEEL STRAPPING COMPANY 
MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY 
PITTSBURGH LIMESTONE CORPORATION ~- PITTSBURGH STEAMSHIP COMPANY - TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY - UNITED STATES STEEL SUPPLY COMPANY 


UNIVERSAL ATLAS CEMENT COMPANY + VIRGINIA BRIDGE COMPANY 
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| bs: plane, train, truck ... by boat and barge . . . by 
nearly every type of transportation, Dow chemicals move 
across the nation. There are weed killers for the prairies, 
insecticides for the almond and fruit growers in California, 
epsom salt for the tanneries in Massachusetts, caustic 
soda for the paper mills of Washington and soil fumigants 
for the truck gardens of Florida. These are but a few of 
more than five hundred Dow chemicals serving American 


industry and agriculture. 


A well-organized sales and distribution system is required 
to move so varied an output of chemicals into a multitude 
of major industries from coast to coast. At Dow, this com- 
plex distribution problem is solved by strategically locating 
plants, branch offices, and warehouses near the nation’s 
production centers. In many instances, the much-needed 
material can be shipped overnight from Dow to processing 


plants in the vicinity. 


Gia 04 
f f 
Of gh 


08 


This close relationship to industry results from Dow’s 
progress throughout the years in production, sales and 
distribution of chemicals “indispensable to industry and 
agriculture’. 


THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 


New York « Boston « Philadelphia * Washington « Atlanta « Cleveland « Detroit 
Chicago « St. Lovis « Houston « San Francisco « Los Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


DOW . 
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New Developments 


By Henry Kalapaca, E.P.°52 
and Tom Tucker, Ch.E. °5-4 
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LOADING TABLE 


The new pressure shot blasting machine assures adequate cylinder block 
cleaning. (Courtesy of Ford Motor company). 


Cylinder Blocks Blasted 


Through the application of a special 
process for the internal cleaning of en- 
gine blocks, Ford Motor company has 
practically ruled out the possibility of 
engine trouble due to inadequate block 
cleaning. 

The process employs a new shot blast 
cleaning machine that is the first of its 
kind in the automotive industry. It 
guarantees additional protection against 
core sand remaining in the internal 
cylinder block water passages. 

The new pressure blast machine sup- 
plements conventional equipment to re- 
move burnt core and molding sand and 
scale from the interior and exterior sur- 
faces of the motor block casting. 

Possibility of obstructions developing 
in water circulation, thereby creating 
faulty or broken cylinder blocks in 
cars is minimized. 

The new blasting technique works 
this way: Motor blocks are brought 
by conveyor one at a time into the blast 
cabinet. Two work positioning arms, 
one for each side of the casting, register 
the block in correct position for apply- 
ing the blast of shot. The blast is blown 
through 16 nozzles under air pressure of 
85 psi. 

The shot hidden 


air-driven strikes 


sand or scale, freeing it from the metal’s 
surface. The loosened material then can 
be removed from the block’s interior. 

Surfaces of the water jacket, crevices 
and thin sectional openings are blasted 
clean—exposing bright virgin metal to 
the cooling water circulated from the 
radiator. 

The material used in the blast proc- 
ess consists of iron or steel shot and 
grit. The air blast equipment operates 
automatically, with the blast period con- 
trolled by an automatic timer. 


Gold Container 


The “new look” in gold shipments is 
a sturdy, tamper-proof container made 
of transparent Lucite acrylic resin. Util- 
izing the strength and water-clear trans- 
parency of this versatile plastic, the 
new containers are designed to provide 
deliveries which are above question. The 
contents are clearly visible at all times, 
and the enclosed assayer’s certificate and 
affidavits may be read directly through 
the plastic. 

The containers are sealed by means 
of a wire, which passes through the 
sides of the cylinder and through a 
groove in the removable top. The base 
is similarly constructed, assuring a tight, 
fool-proof enclosure. Upon delivery, the 


recipient needs only to note the en- 
closed certificates through the trans- 
parent walls of the container. This elim- 
inates time-consuming inspections. 


Atomic Timepiece 


The first atomic clock, accurate re- 
gardless of age, temperature and_pres- 
sure, and independent of the carth’s mo- 
tion for its method of time-keeping, has 
been developed by the National Bureau 
of Standards at Washington. 

A 30-foot copper tube, filled with 
ammonia gas, is wound around a special 
50-cycle electric clock. The three hydro- 
gen atoms in a molecule of ammonia 
form a triangular plane through the 
center of which the nitrogen atom 
swings back and forth. A very-high- 
frequency microwave signal is tuned by 
automatic radio devices of extreme sen- 
sitivity to the constant frequency of this 
vibration. The equipment includes a 
quartz-crystal oscillator for generating 
a driving signal at low frequency, a fre- 
quency multiplier which transforms this 
to the microwave signal, a frequency 
discriminator, and a frequency divider. 
The radio waves are shot through the 
copper tube in the proper frequency to 
match the inversion of the nitrogen atom 
in the ammonia. 

(Continued on page 20) 


This new standard of accuracy in 
timekeeping is controlled by com- 
paring the driving frequency with 
a vibration frequency in the am- 
monia molecule. (Courtesy of Frick 
Company). 
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Pictorial memoirs from the Ceramics Department grace this 
month’s cover by the courtesy of cartoonist Ed Lozano. The De- 
partment’s science has advanced somewhat from the Early 
American variety. 


FRONTISPIECE 


Prof. Donald Kerst, designer of the 300 m.e.v. betatron, watches 
finishing touches being put on the magnets of the big atom 
smasher. 
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Great Expectations from ree 
THE BUSY BETATRON 


By Connie Minnich., C.E.°51 


Two months ago the University of Illinois came forth with another of its 
firsts’ in the field of scientific research. The new addition is the largest and most 
powerful atom smasher in the world—the 300-million-volt betatron. 

This 400-ton piece of machinery is expected to open the doors of one of the 
latest phases of nuclear research—investigation of the meson, or bits of “atomic 


glue’ as it is commonly called. 


This article explains a few of the more fundamental principles of the betatron 
and the work of its inventor, Prof. Donald W. Kerst of the U. of I. Physics 


Department. 


There was an almost inaudible hum- 
ming of unseen machinery as a large 
group of spectators waited for the man 
at the control panel to push the but- 
tons. They were waiting to see the evi- 
dence of the creation of cosmic rays 
14-billion times more concentrated than 
those showered on the earth from the 
outer universe. 

The day was February 28, 1950; and 
the place, the Betatron Laboratory out 
by Memorial Stadium. A notable gath- 
ering of University officials and news- 
papermen were present to witness an- 
other great advance into the field of 
atomic science—the brand-new 300- 
million volt betatron. The man at the 
control panel was Prof. Donald W. 
Kerst, a member of the Physics De- 
partment and inventor of this world- 
famous atom smasher. 

The field of nuclear research now 
has three powerful methods for piercing 
the secrets of atomic structure. One of 
these, the betatron, as distinguished from 
the other two, the synchrotron and cy- 
clotron, creates energy by the accelera- 
tion of electrons through the use of 
magnetic flux furnished by a giant mag- 
net. The cyclotron causes proton accel- 
eration with less precise control of im- 
parted energy than the betatron, but it 
does produce a greater volume of accel- 
erated particles. The synchrotron also 
causes electron acceleration; but it ac- 
complishes this through a radio-frequen- 
cy system, rather than the flux magnet 
of the betatron. 

Growing Rapidly 

The giant 300-million volt betatron 
is Professor Kerst’s fourth in a 10-year 
research period. The first was a 2%- 
million volt baby “‘beta” that he first 
designed and operated in 1940 when he 
joined the University faculty. This first 
machine, no larger than an overnight 
suitcase, is still kept on display at the 
Betatron building. 

The next step was a 20-million volt 
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edition that was converted into a com- 
mercial machine for arsenals and indus- 
trial use by the combined engineering 
designs of the University and Allis- 
Chalmers of Milwaukee. 

An 80-million volt pilot model, con- 
structed in 1945-46, was the forerunner 
of the present betatron. The third and 
fourth machines were built on funds 
from the $1,500,000 appropriation that 
the Illinois legislature granted the Uni- 
versity for a nuclear research laboratory 
and equipment in 1945. 

Research with the Meson 

Three-hundred-million volts is quite 
a chunk of betatron, even by present 
research standards whose boundaries ex- 


“For these introductions 
accompanying my articles 
everyone but me has writ- 
ten me up; | figure it’s 
about time | write some- 
thing about myself. 

“However, since every- 
thing about me has al- 
ready been said, little of 
importance remains except 
my obituary which will not 
be written for several years 
(i hope). 

“However, the 
space beside this picture 
must be filled up with 
bold-face type no matter 
what the contents of the 


blank 


type may be. Now that 
; Zé this purpose has been ac- 
ie complished, | will sign 
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pand more rapidly than the average 
individual can follow. However, it is 
expected that this machine will give 


the answers to many of the questions 
involving the meson, one of the newly 
discovered components of the atom. 
Hideki Yukawa, a Japanese physicist 
(and Nobel Prize recipient of 1949), 
theorized 15 years ago that the nucleus 
of the atom was held or bound together 
by a sort of ‘“‘atomic glue.” The exist- 
ence of the meson, as it was later called, 
Continued on Page 21) 


Prof. Donald Kerst examines his two early betatron models. On the table 
is the 2.5-m.e.v. original, and the commercial 20-m.e.v. model stands 


in the rear. 


St. Graucis Basin Project 


By Dean Felton, C.E.°51 


In attempting to describe the St. Francis Basin Project, the author does not 
try to present all of the technical aspects of the project but presents this as a par- 
ticular example of numerous small flood control projects. These projects, although 
not widely publicized, are definitely serving useful functions. 


Much of the data and the illustrations were contributed for this article by the 


U. 8. Corps of Engineers. 


Seldom does a_ single engineering 
project prove more versatile than a flood 
control operation. It serves the primary 
purpose of relief from damaging floods 
which cause death and wide-spread de- 
struction and the secondary purpose of 
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The Wappapello Dam area is lo- 
cated in southeastern Missouri. 


being an interesting coordination of gov- 
ernmental and local economics to pro- 
vide the life-supply of water to fertile 
regions that once ran the gamut of 
alternate floods and droughts. 

We have all heard of the Tennessee 
Valley Authority and the Columbia Val- 
ley systems; but still fairly unknown in 
its infancy stage is the St. Francis 
River Basin Project. 


Conditions Before Construction 


The origin of the St. Francis is the 
rugged hill section of Southeastern Mis- 
sour! in St. Francois county. The river 
flows in a lazy southerly direction 475 
miles to its junction with the Missis- 
sippi river about 8 miles upstream from 
Helena, Arkansas. Its present total 
drainage area is about 8,350 square 
miles. In the hill section north of Wap- 
papello, the runoff is rapid and_ the 
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stream is quite flashy. Since the estab- 
lishment of a water gage at Wappapel- 
lo in 1920, the following data extremes 
have been gathered: 

Lowest mean monthly flow— 70 cfs 
(August, 1936). 

Maximum flow stage under natural 


conditions—30.7 feet (May, 1933). 
(This corresponds to a discharge of 
about 82,500 cfs from a drainage area 
of 1,310 square miles. ) 
Peak discharge—85,000 cfs (August, 
1915,.and | Viarch 1935). 


Maximum recorded discharges—30,- 
000 to 60,000 cfs. 

In the past the principal overflow 
damage has been to crops, farm im- 
provements, railroads, highways, and 
public utilities. Prior to the construction 
of the present St. Francis Basin Proj- 
ect, the average annual flood loss was 


about $1,400,000 in the St. Francis 
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Stream Bed 
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overflow above the latitude of Witts- 
burg, Arkansas. 

The St. Francis river has been under 
improvement for navigation since 1871. 
Operations have been limited to re- 
moval of snags and similar obstructions 
as far as Wappapello, Missouri. Water 
power development has been investigat- 
ed but has not been found to be eco- 
nomically justified. 


Proposed Flood Control Methods 


The St. Francis Basin Project pro- 
poses control of the St. Francis and 
Little river floods and the passing of 


A senior in C.E., Dean 
is one of the ‘‘old’’ mar- 
ried men on TECH. 

He was born in the boil- 
er city, Kewanee, Illinois, 
in 1926 and has _ spent 
most of his life there. The 
Army disrupted his happy 
home in 1944 and sent 
him to China for 19 
months. 


Dean entered the U. 
of |. Galesburg division in 
the spring of 1947 and 
helped to organize the 
TECH staff there. He has 
enjoyed his three years of 
TECH activity. 

Dean is a member of 
ASCE and worked on the 
: parade committee for | 
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those flood waters safely into the St. 
Francis area below Wittsburg. Here the 
carrying capacity of the St. Francis 
river is large and the area is normally 
affected by the backwaters of the Mis- 
sissippi river. These improvements are 
being secured by a combination of a res- 
ervoir, levees, channel straightening, and 
other means. The project includes the 
construction of a dam at Wappapello, 
(Continued on page 28) 
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Dam 


The above diagram shows a typical cross-section of Wappapello Dam. 
The dam is an important part of the St. Francis River Basin project. 
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Professional Eneineering Exam 


(Selected from the February “ILLINOIS ENGINEER” with permission) 


Why professional registration of engineers? Since it is 
an accepted fact that a profession is judged by the work of 
its people, the purpose of this registration is to draw a 
dividing line between the qualified members of a profession 
and those unqualified to practice. As in the case of registered 
medical men and lawyers, public recognition is also granted 
to those licensed by state authority to practice engineering. 

The examination given for this professional status and 
provided for in the Illinois Professional Engineering Act is 
given regularly at the University. Parts I and II of the 
examination will be offered on May 23, 1950, and Part III 
on May 24, 1950. Seniors may take only the first two parts 
while in school, and must complete four years of practical 
training in their field to take the last part. 

As a guide for preparation for this examination, a repre- 
sentative sample of the questions asked last December 8, 
1949, is presented below. Only a specified number of ques- 
tions must be answered. This allows considerable latitude 
in choosing familiar material. As may be noted, one of 
the advantages in taking the examination as a student 1s 
that a large amount of the subject matter has been recently 
studied and it should still be fresh in the student's mind. 
Certain reference books and hand-books are permitted. 

Books of recent complete examinations may be obtained 
at one dollar each from Prof. H. E. Babbitt, 204 Ctvil 
Engineering Hall. 

PART I 

1. A tunnel is to be constructed, the cross-section of 
which is to be in the form of a rectangle surmounted by 
a semi-circle as shown in Fic. I-2. In order to make the 
most effective use of the available lining material, the in- 
side perimeter of the cross-section must be kept at 60 ft 
Determine the radius r and the height #4 which will give the 
greatest area of cross-section for the given perimeter. 


2. Two towns 4 and B (Fic. I-3) are both located on 
the west side of a river from which it is proposed that each 
secure a water supply. Town 4 is 8 miles from the bank 
while town B is 15 miles from the bank and 12 miles up- 
stream with respect to town 4. The river is straight between 
the towns. It is proposed that a single pumping station 
serve both towns. Determine: 

(a) The position of the pumping station on the bank 
that will make the total length of supply pipe the 
least. 

(b) The total length of supply pipe. 


3. Compute the currents at i,, i,, and i, of Fic. I-5. 


4. A train traveling at 75 mph receives a warning that it 
is approaching a “slow signal” and the engineer immediately 
reduces speed at a uniform rate of 1.8 ft./sec.?, so that his 
speed is 15 mph as he reaches the slow signal. The slow 
order covers a stretch of 5 miles of track being reconstructed 
and as soon as he reaches the end of the slow order, the en- 
gineer increases his speed at such a uniform rate that the 
train is traveling 85 mph 90 seconds thereafter. ; 

(a) What length of time elapsed between the warning 

and the beginning of the slow order stretch and what 
distance did the train travel during that time? 
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(b) What distance did the train travel from the end 
of the slow order stretch in attaining its speed of 85 mph? 
(c) How long will the train have to travel at 85 mph in 
order to make up for the time lost by not running 
continuously at 75 mph? 


5. Fic. I-9 shows diagrammatically a pneumatic buffer 
on a lift bridge. As the bridge starts to lower, the buffer 
piston is in the position shown and the air in the cyclinder 
is at atmospheric pressure and temperature (60° F). Neg- 
lecting heat loss to the atmosphere: 

(a) At what length of piston travel will the discharge 

valve open? 
(Continued on page 22) 
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Necessary diagrams for test problems are 
grouped above. 


Introducing... 


By Chuck Flanders, E.E.°52 


and Clarence Niebow. M.E.°SI 


AL MAKULEC 


Every month an outstanding student 
is chosen from his fellow engineers, 
grilled to a deep brown and then sand- 
wiched between an outstanding profes- 
sor and a fellow outstanding student 
on these pages. 

Seriously though, a great deal of 
thought is given to the selection each 
month of the men considered to be out- 
standing in their fields. This month 
Alfred Makulec has been chosen by the 
IES. As Professor Kraehenbuel — ex- 
pressed it, ‘There are many outstand- 
ing individuals among this semester's 
illuminating engineering students, but 
Mr. Makulee is a great activity man 
as well as a good student.” 

Al admits that he enjoys his extra- 
curricular activities as well as_ his 
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ALFRED MAKULEC 


studies. His favorite is the Illini Foren- 
sic Association—a debating group. Al 
has been president of the association 
since May of 1949. 

Al likes to know what people think 
about his debating, so he recently turned 
inventor. He has designed what he 
terms an audience analyzer for the 
Speech Department which is in the em- 
byro stages of construction at the pres- 
ent time. It consists of 12 spotter sta- 
tions at strategic points in the audience 
where the spotter can indicate his im- 
pression of the speaker and his delivery 
by turning a calibrated knob to any 


10 


position from 0 to 10. Zero indicates 
a poor impression and 10 an excellent 
one. The 12 station impressions are all 
averaged together and- the result is reg- 
istered on a dial visible to the speakers. 

Al Makulec is a member of the na- 
tional debate honorary, Delta Sigma 
Rho, and Phi Eta Sigma honorary. His 
engineering activities include Engineer- 
ing council and St. Pat’s Ball ticket 


sales. 


CHESTER GAWLIK 


One of the most prominent mechani- 
cal engineering students on the campus 
is Chester Gawlik. “Chet,” as he is 
known to most of the engineers, is re- 
cording secretary of the SAE. 

Chet was born in Chicago, where 
he spent most of his life except for the 
two and a half years he was in the 
Coast Guard. He saw duty in the Euro- 
pean Theater of Operations as a ma- 
chinist mate aboard a destroyer escort. 
Upon his discharge Chet returned to 
Schurz High school to complete his 
high school education. 

In September, 1946, Chet enrolled 
in the mechanical engineering curricu- 
lum here at the University of Illinois. 
During his first year he became an ac- 
tive member of the Kappa Delta Rho 
fraternity and in his last year he was 


CHESTER 


GAWLIK 


elected as a member of Pi Tau Sigma, 
honorary fraternity of the mechanical 
engineers. 

In September, 1948, just before re- 
turning to school, Chet decided that 
he wasn’t going to remain a_ bachelor 
and so he got married. He and his 
lovely wife, Louise, and their 7-months- 
old son have made a comfortable home 
in the Illini Village. Although Chet is 
working while attending school, he still 
finds time to work at his hobbies. 


PROF. W. R. CHEDSEY 


“T’ve watched coal mining grow up 
by rule-of-thumb methods. I’ve always 
felt that sooner or later coal miners 
would need engineers and I have been 
preparing for that day. In the last few 
years the industry has realized this en- 
gineering need and today coal mining 
is a wide open field for the alert engi- 
neer. Why, the known coal deposits 
today constitute 99% of our power re- 
serves while known oil and natural gas 
reserves each constitute .2% of our 


PROF. WILLIAM R. CHEDSE 


power reserves. Just imagine, the coal 
at the mines each year is more valuable 
than all the gold, silver, copper, lead, 
and zine mined during the same amount 
of time.” 

This quoted enthusiasm formed a 
welcome opening for your Tech re- 
porter, meeting Prof. William R. Ched- 
sey in his office in 308 Ceramics build- 
ing. His zeal for his profession is in- 
terestingly tempered by his dry wit. One 
would never accuse Professor Chedsey 
of being so buried in his work that he 
had forgotten how to laugh and make 
others laugh. 

Perhaps it is his wealth of experi- 
ence in the gold and copper mining 
fields in Colorado and Washington, and 

(Continued on page 32) 
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New scintillation counter, 
using electron tube developed 
at RCA Laboratories, gives faster, 
more accurate measurements of atomic radiations. 


What can you hear thiough an ear ef grair hat 


When agriculturists want to learn 
what nourishment a plant is getting, 
they inject radioactive materials into 
the soil and trace their absorption 
with sensitive instruments. Industry 
and medicine also use this ingenious 
technique to gain needed knowledge. 


Until recently, scientists literally heard 
what was happening, for they followed 
the passage of atomic materials through 
plants or machines, or even the human 
body, with a clicking Geiger counter. 
Now a more sensitive instrument—a new 
scintillation counter made possible by a 
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development of RCA Laboratories—can 
do the job more efficiently. 


Heart of this counter is a new multiplier 
phototube, so sensitive that it can react to 
the light of a firefly 250 feet away! In the 
scintillation counter, tiny flashes, set off by 
the impact of atomic particles on a fluores- 
cent crystal, are converted into pulses of 
electrical current and multiplied as much as 
a million times by this tube. 


* * os 


See the newest advances in radio, television, 
and electronic science at RCA Exhibition 
Hall, 836 West 49th Street, New York. Admis- 
sion is free. Radio Corporation of America, 
Radio City, N. Y. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 


© Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ). 

© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
cquipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 


® Development and design of new re- 
cording and producing methods. 

e@ Design of receiving, power, cathode 
ray, gas and photo tubes. 


Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


RADIO CORPORATICHN of AMERICA 
World Leader in Radio — First tn Télevision 


WW 


The spider-web networks of wires 
atop the new FE. E. building have 
caused considerable comment among en- 
gineering students as well as others. 
(There are others, you know. ) 

The last information received by the 
Tech was that the odd nets are experi- 
mental antennas, put up in the attempt 
to receive television broadcasts from Chi- 
cago and equally distant stations. 

We can’t vouch for their degree of 
success, but it’s apparent that they have 
a little trouble keeping the antennas up 
during some of the windy nights re- 
cently. 

ex 
FLusH YE BoNEyArp! 


* 3 *K 


Maybe you’ve seen the old stone and 
the bronze plaque in front of the old 
E. E. Laboratory. It was put there in 
1929 to commemorate the founding of 
Eta Kappa Nu, the E. E. honorary. 
Eta Kappa Nu was founded at the U. 
of I. in 1904 by the men whose names 
appear on the plaque. 


The bronze plaque in front of the 
E.E. Research Lab commemorates 
the founding of Eta Kappa Nu. 
(Photo by Dick Stone). 
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The master board above controls the University’s traffic signals on Green 
Street on campus. It is located in the “basement” of C.E. Hall. (Photo by 
Dick Stone). 


“Doggondest conglomeration 
of things not to do that you ever saw,” 
is Prof. C. C. Wiley’s short comment 
about the University-owned and -con- 
trolled light traffic signals at the cor- 
ners of Green and Mathews and Green 
and Wright streets. 

He referred particularly to the mas- 
ter control panel which is located in 
the subterranean depths of Civil Engi- 
neering Hall. This impressive array of 
flashing bulbs and _ ticking meters is 
the site of daily pilgrimages of many of 
his traffic engineering classes. 

As seen_in the accompanying picture, 
each set of lights has a separate control 
and a reserve control for mishaps. The 
synchronization comes from the master 
controller located in the center of the 
panel board. 

Professor Wiley feels that a purchase 
of a modern control unit by the Uni- 
versity would not only give greater re- 


liability, but would take much less main- 
tenance. However, to the unlearned eyes 
of his students, the panel board is an 
awe-inspiring symbol of their future 
work. 
FLusH YE Boneyarp! 
* * ** 
Let There be Light 

Unique among campus buildings for 
its lighting control system is Gregory 
Hall. In the home of the Journalism 
School, the lights in all classrooms are 
controlled by a photo-electric cell. The 
cell, which in most of the rooms is 
located on the front wall, controls the 
row of lights nearest the windows. 
When the light switch is turned on, the 
lights may or may not go on, depend- 
ing on the amount of light coming 
through the windows. 


(Continued on page 32) 
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Today’s News —Today! 


THE AMAZING SPEED and accuracy with which news comes 
to us are genuine tributes to the great newspapers, and the 
news services, to radio and television—and the people who 
staff them. 

It’s a story of communications. Radio flashes words—by 
voice or teletype—across continents and seas with lightning 
speed. Pictures move as fast. And today television and pho- 
tography are used in a method to transmit instantaneously 
and reproduce full pages of printed, written, or illustrated 


matter in the original form! 


Electronics is the basis of such speed. Special metals are 
required for the tube electrodes. Plastic insulations keep 


high frequency current in right circuits. Carbon’s unique 


ELECTROMET Alloys and Metals’ = 


BAKELITE, KRENE, and VINYLITE Plastics + 
PRESTONE and TREK Anti-Freezes + 
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HAYNES STELLITE Alloys + 
NATIONAL Carbons 
LINDE Oxygen 


electrical and mechanical value is used to control power. 


In supplying these materials, and many needed chemi- 
cals, UCC has a hand in getting the news swiftly to you. The 
people of Union Carbide also produce hundreds of other 
basic materials for the use of science and industry. 

/ 
FREE: Jf you would like to know more about 
many of the things you use every day, send for 
the illustrated booklet **Products and Processes.” 
It tells how science and industry use UCC’s 


Alloys. Chemicals, Carbons, Gases, and Plastics. 


Write for free Booklet B. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET [I] NEW YORK 17, N. Y. 


Trade-marked Products of Divisions and Units include 


SYNTHETIC ORGANIC CHEMICALS 
+ EVEREADY Flashlights and Batteries +» ACHESON Electrodes 


+  PresT-O-LITE Acetylene * PYROFAX Gas 
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The Engineering Honoraries and Societies 


by Don Horton, Gen.E. °54 


ENGINEERING COUNCIL 


Some fast work by Council members, 
Bob Baird, Errol Rodda, and Carl 
Pudewell, produced a list of worthy 
candidates for a new engineering honor, 
The Knights of St. Patrick. This order 
was formed to honor those senior engi- 
eers who have been particularly out- 
standing in activities. 

After receiving nominations from the 
committee, Engine Council voted for 
the 12 most deserving candidates. A 4.0 
average and attendance at the knight- 
ing ceremony at St. Pat’s Ball were con- 
sidered requirements for the honor. En- 
graved shamrock keys were given to the 
Knights after being dubbed by our pa- 
tron saint. 

The Engineering Convocation will 
not include an effective instructor con- 
test this year. Council felt that the 
complications of repetitive winners 
would be unfavorable and that this fea- 
ture of the Convocation should be bi- 
ennial. 

The constitution committee has been 
working like mad making revisions for 
a more workable organization. The re- 
sults of their efforts will be presented 
soon for the engineering societies to 
vote upon. Don Savage, SAF, is chair- 
man of this important committee. He is 
being ably supported by Ray Brown, 
SBACS, and Gerald Slusser, AIChE. 

One change in organization has _al- 
ready been made; the job of secretary 
has been split into two parts. Carl Pude- 
well, IES, has been named _ recording 
secretary, and Jim Bienias, ASME, is 
corresponding secretary, publicity chair- 
man, and chief coordinator. 


AIEE-IRE 
The electrical engineers are making 
effective use of their student lounge 


in E-E.Bs The) BE. honorary, Eta 
Kappa Nu, and AIEE- 


IRE have jointly spon- 


sored coffee hours that 
were both enjoyable and 
educational. 


At one of these, Prof. 
Ross Stanger of the Psychology Depart- 
ment spoke on the engineer’s adjust- 
ment in industry. At another, Paul N. 
Landis, Professor of English, discussed 
the value of literature to the engineer. 
Culture with the coffee sounds like 
a good idea! 
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ASAE 

Not to be frustrated by the coal crisis, 
the ASAE held its first meeting this 
semester at the residence of President 

Harold Brandenburg. 
The co-editors, Dave 
Cash and John Huber, 
of the ASAE annual have 
received plenty of co- 
operation so that it is be- 
coming a reality. The annual is known 
as The Illinois Agricultural Engineer 
and will be in circulation soon. 

This publication has not only given 
the ag engineers some literary experi- 
ence, but it will serve to inform many 
people of this important field of engi- 
neering. Some copies will be sent to 
high schools and others will be sold on 
campus. 

The annual will include articles on 
new developments and research, the 
Agricultural Engineering Department, 
ILLUMNI and faculty, and other items 
of interest. 

Bob Camp, the business manager, re- 
ports advertising sales have progressed 
satisfactorily. The staff numbers about 
sixteen members and they have received 
much cooperation from the faculty and 
extension staffs in this first journalistic 
effort since 1937. 


|b ad 

After almost braking to a halt last 
semester, the ITE has turned on the 
green light and is really moving down 
the highway. Their effec- 
tive participation in I 
SEE demonstrated a_re- 
vived enthusiasm. 

The wheels among the 
traffic engineers this se- 


mester are: 


Tom Fry—president 

‘Tom Young—vice president 

Ed Brooks—secretary-treasurer 

Bob Cox, Tom Young—Engineering 
Council representatives 

All I'TE meetings are held on Tues- 
day evenings. Stop at the stop sign out- 
side of Professor Wiley’s office, 203 
C.E.H., to find out about the next one! 

AFS 

A. W. Gregg, of the Whiting Cor- 
poration, Harvey, Illinois, was the fea- 
tured speaker at the February 22 meet- 
ing of AFS. His subject was ‘Ferrous 


control 


Melting Furnaces.” Mr. Gregg opened 
his talk with a brief outline of the types 
of furnaces used by different kinds of 
foundries. Slides enabled him to describe 
the operation of equipment used through- 
out the foundry industry. 

An explanation of the construction 
and operation of the cupola was. fol- 
lowed by a description of the air-blast 
equipment. Several different 
types of mechanical charging machines 
were shown and Mr. Gregg illustrated 
the labor saving economics of each. 
Slides explained the various kinds of 
dust collectors, and the electric, open 
hearth, converter, malleable, and induc- 
tion air furnaces. 

The business meeting consisted of 
naming committees to develop I SEE 
projects, and an explanation of the fi- 
nancial arrangements of the St. Pat’s 


Ball. 


NAVY PIER 


Engineering Societies 
Ronald Sak, Aero.E. ‘53 


AIEE 

Among the activities of the AIEE 
during the fall was a trip to the NBC 
television and FM transmitter studios. 
Another interesting trip was one 
through the gigantic Fisk Generating 
station, the first steam turbine station 
built in the United States. The elec- 
tricals also sponsored an inspection trip 
to Illinois Bell’s new long-distance toll 
building. 

Foremost of this semester’s plans was 
an exhibit of electronic phenomena, 
‘Words over Waves.” It was conducted 
by Illinois Bell Telephone company in 
the Navy Pier auditorium Tuesday, 
March 21. 

One new activity participated in by 
the AIEE at the Pier is the sponsor- 
ship, in cooperation with the Chem 
club and the Pre-Meds, was an inter- 
esting and informative lecture, “How 
the Brain Works,” delivered by Dr. 
McCulloch before a capacity audience. 
A similar affair is planned this semester 
featuring a talk on the betatron. 

‘The members who attended the first 
business meeting, held on Tuesday, Feb- 
ruary 28, heard an interesting talk by 
Professor Klapperich on ‘‘Electronics.” 

(Continued on page 20) 
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Roebling Aircord contributes Roebling Oil-Tempered Roevar Magnet Wire insula- 
importantly’ to safe, sure Spring Wire leads for tion is 10 to 40 times 
“control in the air’’. automotive springs. tougher than other types. 


WHEREVER HIGH CARBON WIRE can improve the quality of a manufactured 
product, Roebling wire can be adopted with complete confidence in results. Roebling 
is one of the world’s largest producers of quality Oil-Tempered Spring Wires and Cold 
Rolled Spring Steels... furnishes wire with physical properties and finishes for almost 
every purpose under the sun. 

But besides bettering your product, Roebling round, flat and shaped wires, bring 
you better production, too. Every inch of these wires is identical in gauge, grain and 
finish. Your machine preparation time is lowered; machine stoppages and rejects cut 
way down... Roebling research, special techniques and modern, precision equip- 
ment assure wires with definite plus values for every user. 


Caley 103 Roekdlng/ 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON 2, NEW JERSEY 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Road * Cincinnati, 3253 Fredonia Ave. 
* Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 Jackson St. * Houston, 6216 Navigation Blvd. * Los Angeles, 


216 S. Alameda St. * New York, 19 Rector St. * Philadelphia, 
12 S. Twelfth St. * Portland, 1032 N. W. 14th Ave. * San 
A CENTURY OF CONFIDENCE \rouxc 


Francisco, 1740 Seventeenth St. * Seattle, 900 First Ave. S. 
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RAY L. HAUSER 
Editor 


CONNIE MINNICH 
Associate Editor 


Higher, Higher... 


“The purpose of the Engineering Council 
is: 

1. To bring about closer relationship and 
cooperation among the various profes- 
sional societies. 

To stimulate the interest of the engi- 
neering student in all engineering ac- 
tivities on campus. 

3. To be responsible for the planning and 
carrying out of combined activities of 
the engineering societies; ¢.g. St. 
Patrick’s Ball and the Engineering 
Show.” 

‘This is Article I, ‘Purpose and Aims,” of 
the Engineering Council constitution. It sets 
forth very clearly why the Council was 
formed and what its function should be. 

To what extent is Council effective in 
carrying out its objectives? Is it really carry- 
ing the ball and leading our engineering 
societies and our engineers to greater accomp- 
lishments ? 

As far as point 3, coordination of combined 
activities, is concerned, Council has been tops. 
Last year’s St. Pat’s Ball and the Engineer- 
ing Convocation and this year’s ball and 
I SEE were, without a doubt, great successes 
and credits to the organization, its methods, 
and its members. 

But points 1 and 2 have been somewhat 
neglected in the past years. The activities 
of Council have indirectly promoted co- 
operation among the societies and stimulated 
interest in engineering activity, but there 
hasn’t been any definite concerted action to 
accomplish these specific objectives. 

There are several ways in which Council 
could be of valuable assistance to the pro- 
fessional societies and even, unofficially, the 
honoraries. Activities that will help each so- 
ciety individually will help the College, the 
Council, and the student to feel and be a 
part of the esprit de corps that is building up 
on campus. 

Most of our societies elect officers for one- 
semester terms. This rapid turn-over of man- 
power often causes a certain amount of con- 
fusion and lack of clear, definite plans. Prob- 


bo 


Th 1. ok 


ably the biggest detriment is the last-minute 
planning of inexperienced officers. 

To help provide the wheels of our organi- 
zations with a clearer picture of their obliga- 
tions as officers and the potential accomplish- 
ments which they could easily attain, Council 
could and should do something in the way of 
leadership training. At the beginning of every 
semester there should be a get-together of 
all society officers, old and new, to really 
hash over the problems of organization and 
methods. This should be done with the dis- 
cussion guided by someone with plenty of 
experience working with engineers and_ their 
professional societies. 

To really do the job up brown, an Illinois 
Engineering Societies Manual could be com- 
piled and made available to all officers and 
staff advisers. Several of the national societies 
have some kind of informative guidance manu- 
al for use by student chapters. These could 
be effectively combined with local experience 
into a valuable reference that would pertain 
specifically to engineering societies at Illinois. 

To stimulate the interest of students in 
engineering activities, Council must make use 
of more effective promotion methods. At this 
point, especially, the Technograph can work 
hand-in-hand with Engine Council. Neither 
organization can do the complete task alone. 

The Tech plans to hold a publicity clinic 
for all engineering societies and honoraries 
early next fall. A complete review of effective 
promotion methods will be presented so that 
each meeting may be well publicized through- 
out engineering campus. 

In addition, Tech will make available a 
complete report on the what, who, and why 
of our engineering societies and honoraries 
for Council to distribute at registration next 
fall. Cooperation will be necessary for this, 
however, so that the information can be com- 
piled. 

There are many more activities of im- 
portance to each engineering society that 
Council can promote. A little more emphasis 
along this line will insure more life and ac- 
tivity on engineering campus.—R. L. H. 
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VARNISH PAINTS a grim picture inside an engine. 
Oxidation of motor oil under operating condi- 
tions is largely responsible for varnish accumu- 
lations which result in sticking rings and valves, 
sluggish pistons, loss of power. 

The varnish problem, however, has been all 
but conquered by Standard Oil lubricants. To- 
day our heavy-duty and premium-type oils 
contain additives—oxidation inhibitors plus 
detergents that keep engines cleaner, keep them 
running longer and enable them to deliver 
more power. 

We learn about these additives and what they 


will do by subjecting our oils to a variety of 


Standard Oil Company 


(INDIANA) 
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The Case of the Va 


nishing Varnish 


tests. For example, we devised the Indiana 
Stirring Oxidation Test (which is performed on 
the machine in the picture) to provide data 
that would help solve the varnish problem. It 
is helping solve that problem. Other tests are 
leading to other improvements. 

Behind all the tests are the men of Standard 
Oil. It is their obligation never to be satisfied 
—to believe that improvements are not only 
possible but necessary. Thus they maintain 
this company’s leadership in research, and help 
provide our customers with products that stead- 
ily increase in quality and usefulness. 


>> 
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Meet the Sta 


By George Ratz. C.E.°52 


DICK SMITH 


The Technograph Office Manager, 
Dick Smith, experienced four rather ex- 
citing years prior to enrolling at the 
U. of I. in mechanical engineering. Dur- 
ing three years of service in the Navy 
on submarine duty he saw action in 
many daring under-seas operations in- 
cluding the raid into the Japan Sea. 
After separation, Dick took part in the 
operation of a cross-country taxi com- 
pany which afforded an excellent op- 
portunity to see the country profitably. 

Dick, whose home town is Pontiac, 
Illinois, will complete his work here in 
June. Both he and Mrs. Smith are 
anxious for an opportunity to utilize 
the work of the past four years in an 
engineering field. 


DON JOHNSON 
In December of 1949 the Techno- 


graph was very fortunate in securing the 
services of Don Johnson for the business 


DON JOHNSON 


where he was very active in activities 


staff as Assistant Business Manager. He 
is in charge of local advertising and is 
showing excellent sales ability. This was 
evidenced by his receipt of the Tech 
“Gear Stripper’s Award” for advertis- 
ment sales totaling two and _ one-half 
pages for the February issue. 

Don hails from Belleville, Illinois, 


as a high school student. After a hitch 
in the Army at Ft. Lewis, Washington, 
with an Engineer Combat Battalion, 
Don entered the U. of I. He has con- 
tinued his outside activities on the fresh- 
man J/lio staff and the Technograph. 
Don is pledged to A.T.O. and is plan- 


ning for a future in engineering: sales. 
S S 


Books and Supplies 


for every engineering need 


* 


ILLINT UNION 


BOOKSTORE 


* 


715 SOUTH WRIGHT STREET 
ON THE CAMPUS 
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FOR MEASURING 
RADIOACTIVE 


EMISSION 


“Chang and Eng’’ 


FAST NEUTRON DETECTOR 


This instrument, which follows very closely the original design 
of the U. 8S. Atomic Energy Commission, was designed for the 
measurement of fast neutrons emanating from atomic piles. It 
is a self-contained instrument comprising twin ionization cham- 
bers, Lindemann Electrometer and reading microscope, dry bat- 
teries and the necessary controls for charging the chambers and 
providing the requisite voltages for the electrometer plates. 


Other Cambridge Instruments 


Lindemann-Ryerson Electrometer has high sensitivity and good stability. 
Does not require leveling. When reading, the upper end of the needle is 
observed on a scale illuminated through a window in bottom of case. Size 
8.3 X 6.5 X 3.5 cm. 


Pocket Gamma Ray Dosimeter is a personnel monitoring instrument to 
measure cumulative exposure to gamma or x-rays over a given period. 
Contains an ionization chamber, a quartz fibre electrometer and viewing 
system. 


Precision lonization Meter (Failla Design) a complete instrument for null 
methods of radioactivity measurement where background radiation effects 
must be eliminated. 


Send for complete information 


CAMBRIDGE INSTRUMENT Co., INC. 


3756 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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He uses %e of the earth’s elements in his cooking 


If you’ve always thought of glass simply as a 
substance made of sand, soda, and lime, 
we believe this will surprise you: 

Corning scientists, such as the one you 
see here cooking up a batch of experimental 
glass, have actually made glass using 84 of 
the earth’s presently known 96 elements. 

Nearly 3000 of these experimental glass 
compositions are turned out every year, as 
Corning scientists search for new and use- 
ful ways to combine nature’s elements. 

Already Corning has developed more 


than 50,000 formulas for glass. Just as al- 
loys make metals more useful, these 50,000 
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formulas make glass more useful—enlarg- 
ing its applications in untold and sometimes 
surprising ways. 

Corning makes glass so strong that it can 
be used as piping in a steel mill. Corning 
makes glass so soft that it can be melted 
with a match—and glass so resistant to 
thermal shock that it can be heated to a 
cherry red, then plunged into ice water with- 
out its breaking. 

Today, throughout industry, Corning 
means research in glass—research which, 
along with a multitude of other develop- 
ments, has made glass one of today’s most 


versatile engineering materials. 


Corning is constantly turning up new kinds 
of glass, new uses for existing ones. So when 
you're out of college, and concerned with 
product or process improvement, it will pay 
you to call on Corning before your plan- 
ning reaches the blueprint stage. Corning 
Glass Works, Corning, New York. 


CORNING 


means research in glass 


19 


New Developments . . . 
Continued from page 2) 


Quartz Fibers 

Delicate fibers of quartz, only 1/50th 
the thickness of a human hair, are being 
produced by General Electric for use 
in sensitive balances and various elec- 
tric measuring instruments. 

Some of the fibers produced are so 
fine that more than 10 miles of them 
could be wound on an_ ordinary-size 
spool that holds only 250 yards of com- 
mon cotton thread. 

Almost invisible to the naked eye and 
looking like the threads of a superfine 
spider web, the fibers are drawn from 
slender rods of quartz heated to very 
high temperatures. The delicate threads 
are drawn from the molten ends of 
the rods and are attached to a revolv- 
ing wheel, which winds a continuous 
fiber. 

Quartz fibers produced in the labo- 
ratory are employed in making sensitive 
balances for use in microchemistry, in 
which minute weight differences must 
be measured. These micro-balances are 
sensitive enough to show weight differ- 
ences less than 1/30,000,000 of an 
ounce, yet strong enough to hold weights 
a million times greater. The fibers are 
an ideal material for use in measuring 
instruments because they are not affect- 
ed by temperature changes and do not 


lose elasticity even when under con- 
tinued strain. 

Operators must wear dark glasses 
when fusing and drawing the fibers, 
because quartz gives off ultra-violet rays 
at high temperatures. Apparently, this 
is one job where people can work in a 
laboratory and get a sun-tan at the same 
time. 


For Flat Spots 


According to the winter issue of “Ed- 
ucational Focus,’ Bausch and Lomb 


The Paraplane Gage will measure 
flatness to two millionths of an 
inch. (Courtesy of Bausch Lomb). 


has brought the interferometer into 
the workshop. The paraplane gages 
can measure the flatness of mechanical 
parts to two millionths of an inch with- 
out special laboratory facilities. 

The optical flat was used for this 
purpose before the new _ paraplane 
gages became available. Optical flats 
are easily scratched, however, and can- 
not be used in recessed surfaces. Para- 
plane gages, so simple that anyone can 
operate them after slight training, both 
replace and extend its function. 


Honoraries and Societies .. . 
(Continued from page 14) 
An election was also held for the future 
officers. 
Plans are now underway for exhibits 


~to be shown at the Open House, the 


19th and 20th of April; a “ham” sta- 
tion, X-ray, and many other demonstra- 
tions will be shown. 


IAS 


The first meeting held by the Aeros 
was of a business nature. An election 
of officers for the second semester was 
held. Mr. Zanotti, the sponsor, told 
of his plans for a semester packed with 
activity. Cooperation with the members 
should be at its peak to insure more 
field trips. 
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Pioneers of the Deep Groove Ball 
Bearing—Spherical Roller Bearing— 
Self-Aligning Ball Bearing. 
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provuct 
UNIFORMITY 


Jones Optical 


* 


Specializing in the Fabrication of 


Quality Glasses on Prescription 


* 


EFFICIENT PERSONALIZED SERVICE 


IS ASSURED 
* 


“For Information Call” 


9703 


120 North Walnut Street 
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Betatron .. . 
(Continued from page 7) 


was verified by delicate instruments two 
years later, and synthetic particles of 
the supposed “glue”? were produced a 
Tew years ago by a cyclotron here in 
the United States. 

The new betatron has fulfilled high 
expectations in its manufacture of large 
quantities of mesons. In the future, 
mesonic study will comprise the greater 
portion of research done by this machine. 


In Solitary Confinement 


The 15 months that went into the 
construction of this giant betatron have 
produced a monstrous machine that, of 
great necessity, is housed in its own 
little room. This room is a 60-by-65-foot 
space, three stories high, that is par- 
titioned off from the rest of the Physics 
Research Lab by 20-foot deep compacted 
earth and brick walls. The betatron 
itself is about 12 ft high, 23 ft long, and 
6 ft wide and weighs +00 tons. 

A resume of statistics in comparing 
the present machine with the original 
baby “beta” shows the following: 


MearrinuOperatian, 22 eek 
Energy in volts 
Products 


Flux magnet 
length 
height 
thickness 

Field magnets 


Weight 
Diameter of vacuum tube ................--- 
@ross-section’ of tubes =e 
Electron speed 
Electrons travel 
Interval of travel 
Revolutions made by electrons - 
Injector energy --.- wonevnscnnecnneteneseneerecsecneee 
Average energy gain per turn -. 
Power consumption 


With an impressive compilation of 
data of this sort it is natural to wonder 
how Ellen Electron gets around in this 
massive mess of metal. 

Betatron Operation 

The electrons enter the betatron room 
through a wire as common alternating 
current. Large rectifiers change the 4C 
to DC; it is then stored in large sets 
of condensors. Recurrent pulsations of 
power are sent out by voltage regula- 
tors and switch banks to the 275-ton 
flux magnet. Meanwhile, a flow of 
electrons has wended its way into an 8- 
foot porcelain, doughnut-shaped tube 
that is enclosed in the magnet. When 
the pulsations create a magnetic field 
around the flux magnet, the electrons 
in the tube are spun around and around 
to a great acceleration by the power 
burst. The centrifugal force of the elec- 
trons is overcome by six smaller focusing 
magnets that surround the flux magnet. 


APRIL, 1950 


300-MILLION 

1950 

300-million 

X-rays and electron 


LOW ii 
6A ft 


400 tons 


Eventually, the speed of the electrons 
approaches that of light, and at a point 
very near this stage, they are directed 
away from the circular path toward a 
tungsten plate. This plate emits a 
stream of X-rays under the constant 
bombardment of the electrons. It is this 
X-ray stream that is the final force 
evolved by the betatron to be directed 
against the desired target. 


Applications for Mesons 


In the case of mesonic study, the X- 
rays hit a graphite bar target placed 
between two lead blocks which are in 
turn placed between groups of photo- 
graphic plates. The high-velocity X-rays 
knock apart carbon atoms, whose lib- 
erated mesons then wander through the 
lead and leave a photographic impression 
on the plates. The high speed imparted 
to the mesons enable them to disrupt 
the structures of other atoms in their 
way. These collisions are also recorded 
on the plates. 

What new facts will the present beta- 
tron uncover in nuclear science? That’s 
a hard question to answer; but Profes- 


2¥%2-MILLION 
1940 

21%4-million 
X-rays and scat- 


beam tered electrons 
Sieie 19 in 

10 in 

8 in 


(none, Magnet 
provided field) 
200 pounds 


9 ft 8 in 

10x 6 in 1x2 in 
99.99986% of light 98% of light 
650 miles 60 miles 
.004 sec -0004 sec 
140,000 200,000 
100,000 volts 1,500 volts 
3000 volts 25 volts 

150 kw 5 kw 


sor Kerst is expecting great results from 
his invention that he once called a 
“Sschwerarbeitbeigollitron” or a “high- 
energy-by-golly-tron.” 


I eat my peas with honey, 
I've done it all my life; 
It makes the peas taste funny, 
But it keeps them on my knife. 
rd eh aK 
A farmer was driving past an insane 
asylum with a load of fertilizer when an 
inmate called to him: 
“What are you hauling there?” 
“Fertilizer,” replied the farmer. 
“What are you going to do with it?” 
“Put it on my strawberries.” 


“You ought to live here, we get sugar 


” 
and cream on Ours. 


sy ve se 
ae wie ae 


About the only thing that seems to 
come down these days is rain; and even 
that soaks you. 


You can 
AFFORD to use 


CASTELL 


world’s finest drawing pencil 


with Genuine IMPORTED 


CASTELL lead now! 


Why wait until you graduate? 
Start using the Drawing Pencil 
of the Masters today—smooth, 
free-flowing, grit-free CASTELL, 
accurately graded in 18 un- 
varying tones of black,7Bto9H. 


YOU CAN AFFORD CASTELL— 
because it outlasts other pen- 
cils, hence is more economical. 
In addition, you get the per- 
sonal satisfaction of superior 
craftsmanship that only 
CASTELL gives. Unlike ordi- 
nary pencils, CASTELL sharp- 
ens to a needlepoint without 


breaking. 


Ask for CASTELL at your book 
store. Don't allow yourself to 
be talked into using a substi- 
tute. CASTELL is a life-time 
habit for up-and-coming Engi- 


neers. 


FABER-CASTECCL 


PENCIL COMPANY. 


INC. NEWAR 


K 4.NJ 
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Professional Exam . . . 
(Continued from page 9) 


(b) What will be the temperature within the cylinder 
at the instant the discharge valve opens? 


6. Circle the term that best completes the statement. 

(a) The roasting of an ore usually results in the forma- 
tion of a metallic (1) carbide (2) carbonate (3) 
oxide (4+) sulfide. 

(b) Oxygen is prepared commercially from (1) mercuric 
oxide (2) potassium chlorate (3) liquid air (4) 
ozone. 

(c) Two substances obtained from the destructive distil- 
lation of soft coal are (1) coal tar and acetic acid 
(2) Methanol and coal gas (3) coke and ammonia 
(4+) acetone and benzene. 

(d) The neutrons in an atom (1) determine the atomic 
number (2) equal the number of electrons (3) re- 
volve around the nucleus (4) contribute no charge 
to the atom. 

(e) Ammonia gas is approximately (1) 1.7 (2) 22.4 (3) 
7 (4) .94 times as dense as air. 


Pa oii 


1. A d-c shunt motor is rated at 100 hp, 600 volts, at 
1,200 rpm. The field resistance is 400 ohms and the arma- 
ture resistance is 0.22 ohms. The efficiency of the motor at 
its rated load is 90%. At rated load determine: 

(a) Rated line current. 

(b) Field current. 

(c) Counter emf. 

(d) Internal power developed. 


(e) Torque at the pulley. 
(f) Internal torque. 
2 


_ A crank 6 in long rotates counter clockwise at a con- 
stant speed of 30 rpm. A link 24 in long connects the crank 
to a slider at the right of the crank, which operates on a 
horizontal guide 12 in above the center of the crank. Desig- 
nate the extreme left position of the slider as 4 and the ex- 
treme right position as B. 


(a) What is the length of travel of the slider between 
A andebie 


(b) How long does it take the slider to move from 4 


to B? From B to A? 


(c) Where is the slider when it has its maximum ve- 
locity? Which way is it moving? What is its velocity 
at that instant? 


3. A small plant takes 450 &w at 2,300 volts, 3 phase, 
60 cycles, at a power factor of 0.6 lagging current. Neg- 
lecting machine losses: 


(a) Determine the éva rating of a synchronous condenser 
necessary to bring the plant power factor to unity. 


(b) It is desired to replace the synchronous condenser 
with a synchronous motor capable of taking an addi- 
tional load of 200 sw. Determine the fva rating of 
the motor necessary to carry the added load and at 
the same time raise the plant power factor to unity. 


4. A trapezoidal channel to carry irrigation water at the 
rate of 3,500 cfs is to be cut through a sandy soil. The bot- 
tom of the canal is to be 100 ft wide and the side slopes are 
to be 1.5 horizontal to 1 vertical. The water is to be 15 


(Continued on page 24) 


Frick Refrigeration 
Serves New Baltimore Plant 
The Seaboard Fish Co. handles up to 
10,000 pounds of seafood per day in its new 
building located at 38-42 S. Albemarle Street, 
in the Maryland metropolis—the population 
~ of which now exceeds a million! Facilities in- 
clude a wholesale fish market, two quick-freez- 
: ers, and a freezer storage with capacity for 
One of Two Frick Blitrard Quick-freezers, 300,000 pounds, Three Frick compressors, (one 
EschibictdinghtwereushcTricts) a booster for low-temperature work) plus con- 
7 - densers, coils, and controls, carry the heavy 
§) refrigerating load. Installation by the Paul J. 
Vincent Co., Baltimore Distributors for Frick 
Company. 
The Frick Graduate Training Course in 
Refrigeration and Air Conditioning, Oper- 
ated over 30 years, Offers a Career in a 
Growing Industry 


5 DEPENDABLE REFRIGERATION ae 
WAYNESBORO, PENNA. os U.S.A, 


Second-stage Machine: Seaboard Fish Co. Also Builders of Power Farming and Sawmill Machinery 


Frick Booster Compressor, Inter-cooler and 
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Says: “Get a Camera Check, and Film, 
for the Spring Camera Days Ahead” 
See Us for Complete Camera Service and Stocks 


PHOTOGRAPHY IS FUN. 
BE READY FOR IT. 


Strauch’s, at Campus 
709 So. Wright, Champaign 


Forthe ... 


BEST SERVICE 


CAMPUS BARBER 
SHOP 


812 S. Sixth St., Champaign 
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In Our Own Store 


2 Diamonds 


° 
KEEPSAKE 
ENGAGEMENT 
—— AND 
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HAMILTON 


SINCE 193) 


The Finest in Diamond Rings, Watches, Gifts 
Visit Our Watch Repair Department 
607 E. Green Street, Champaign 
Serving Illini Since 1931 


Largest selection of gifts 


for everyone at 


Robeson's 


=) 


Champaign’s Largest Department Store 


APRIL, 1950 


SERIES 


PROBLEM—You are designing an electric clock for auto- 
mobiles. The clock itself is completed. To set the clock, 
the spindle which turns the hands must be pushed in against 
a spring pressure and then turned—and, of course, when 
the clock is installed, this spindle is back under the dash- 
board. You want to provide a means for pushing and 
turning the spindle from a point that is easy to get at. 
How would you do it? 


THE SIMPLE ANSWER—Use an S.S.White flexible shaft. 
The illustrations show how one manufacturer does it. Re- 
gardless of where the clock is mounted, the flexible shaft, 
available in any length, makes it possible to put the hand- 
set knob in the most convenient spots. 


x k 


This is just one of hun- 
dreds of power drive 
and remote control 
problems to which S.S. 
White flexible shafts 
are the simple answer. 
That's why every engi- 


neer should be familiar 
with the range and 
scope of these ‘Metal 
Muscles''* for mechani- 
cal bodies. 


*Trademark Reg. U. S. Pat. Off. 
and elsewhere 


WRITE FOR BULLETIN 4501 


It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy is yours 
free for the asking. Write today. 


5S. WHITE aah a 


THE S.$. WHITE DENTAL MFG. CO. 
—ee DEPT. Cc, 10 EAST 40th $1T.. NEW VORK 16, N.Y. om 
FLEXIBLE SHAFTS = FLEXIBLE SHAFT TOOLS = AIRCRATT ACCESSORNUD 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA MUBBEAS 
PAOLDAD RESISTORS = PLASTIC SPECIALTID = COMTBACT PLASTICS MOMDING 


One of rEmericat AAAA Industrial Enterprises 
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Professional Exam . . . 
(Continued from page 22) 


ft deep. What will be the required slope of the water sur- 
face? 

5. A diesel engine of the air-cell type has a cylinder bore 
of 4.25 in and a stroke of 6 in. Assuming flat surtaces tor 
both piston face and cylinder head, calculate the distance in 
inches between these two surfaces under the following con- 
ditions: pressure at end of compression 500 psia, pressure 
at beginning of compression 13.7 psia; volume between 
piston and head 30% of the total clearance volume, 70% 
being in the air cell. 


PART TI 


Questions in this part are separated into specific fields of 
endeavor. All engineers answer “A” questions; “B” is for 
chemical engineers; “C” is for civil; “D” for electrical; 
ve dd . 

E” for mechanical. 


A-1. A piece of untreated timber costs $1.25 in place, 
with an expected life of seven years. A treated timber costs 
$2.10 in place. Find the increase in life which treatment 
must secure to justify its cost if the rate of interest 1s 5%. 


B-2. Cold winter air at 20° F, 760 mm pressure, and 
70% humidity is conditioned by passing through a bank of 
steam-heated coils, through a water spray, and _ finally 
through a second set of steam-heated coils. In passing 
through the first bank of steam-heated coils, the air is heated 
to 75°F. The water supplied to the spray chamber is ad- 
justed to the wet bulb temperature of the air admitted to 
the chamber, hence the humidifying unit may be assumed 


to operate adiabatically. It is required that the air emerg- 
ing from the conditoning unit be at 70° F and 35% 
humidity. 


(a) What should be the temperature of the water sup- 
plied to the spray chamber? 

(b) In order to secure air at the required final condi- 
tions, what must be the percentage humidity of the 
air emerging from the spray chamber? 


(c) What is the dry bulb temperature of the air emerg- 
ing from the spray chamber? 


(d) On the basis of 1 cu ft of outside air, calculate 
the volume of each step of the process. 


(e) Calculate the pounds of water evaporated per cu ft 
of original air. 


C-3. Find the dimensions of a canal carrying water, with 
the following data given. The nearest whole number will 
be accepted. 

Quantity of flow = 800 cfs. 

Velocity == 3/ps. 5 

Slope = 0.0004. 


Side slope of canal = 1.5: 1. 
Bottom width = 25 ft 
Value of n (coefficient of roughness) = 0.014. 


Use Manning’s formula, V = (1.486/n) R*S%. 
Where R = the hydraulic radius. 
(OR He 


D-4. The grid of a thyratron tube is so biased that the 
plate circuit will conduct current when the plate emf is posi- 
tive and 50 volts or more. If a sinusoidal emf of 100 volts 

(Continued on page 26) 


There was something mighty 
impressive about those old- 
time woodshed sessions with 
Dad’s leather razor strop. Dad 
had a very effective way of put- 
ting power to work via leather. 


Here’s the modern way to 
transmit power by leather in 
industry. The tension-control 
motor base puts the inherent 
power -carrying advantage of 
leather to work in compact 
space. The base plus the “‘sin- 
gle-pull” leather belt make a 
drive package that is “right” 


for many vital spots in today’s sa! fi 


industry. 


41 PARK ROW, NEW YORK 7, NEW YORK 
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Headquarters for Authentic Power Transmission Data — 
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: 


business magazines. 
to build acceptance for Square D Field Engineers, 
practically all of whom come 
leading engineering schools such as yours. 


APRIL, 


For many years, ADVERTISEMENTS SUCH AS 
THIS ONE have appeared regularly in leading 
Their primary purpose is 


1950 


= 


A sample from every industry served by Square D 
Field Engineers would make quite a load, indeed. 
For these men serve as liaison between Square D 
and every segment of industrial America. Their 
full-time job is working with industries of every 
kind and size—helping find that “better way 
to do it.” 

Through these Field Engineers, located in more 
than 50 offices in the United States, Canada and 
Mexico, Square D does its three-fold job: Designs 
and builds electrical distribution and control equip- 
ment in pace with present needs—provides sound 
counsel in the selection of the right equipment for 
any given application—anticipates trends and new 
methods and speeds their development. 

If you have a problem in electrical distribution 
or control, call in the nearby Field Engineer. He’ll 
help a lot in finding a “‘better way to do it.” 


to us from 


SQUARE Jj COMPANY 


LOS. ANGELES 


DETROIT MILWAUKEE 


SQUARE D COMPANY CANADA LTD., TORONTO » SQUARE D de MEXICO, S.A., MEXICO CITY, D. F. 
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Professional Exam . . . 
(Continued from page 2+) 

(rms) is applied in series with a 200-ohm resistor to the 
plate circuit of the tube, calculate the maximum value of the 
plate current. Assume that the arc drop in the tube is con- 
stant at 15 volts. Sketch the shape of a cycle of the plate- 
current wave and the anode voltage of the thyratron in time- 
phase relationship. 


I-5. Define and describe the following methods of heat 
treatment. List the effect of each on ductility, modulus of 
elasticity, tensile strength, elastic limit, and internal stresses 
when applied to high carbon steel: (a) full annealing (b) 
normalizing, (c) stress relief annealing, (d) hardening, 
(e) tempering. 


A-6. Discuss the advisability of including the following 
in a construction contract: (a) sequence of work, (b) 
method of performing work, (c) quality of work. 


B-7. Nitric acid is ordinarily manufactured from am- 
monia by the Ostwald process. 

(a) Give all reactions involved. 

(b) Describe the catalyst and give its operating tempera- 
ture and pressure. 

(c) Give a process flow sheet and indicate the materials 
of construction for each major piece of equipment. 

(d) List the engineering data you would have to obtain 
before designing the concentrating unit to make 90% 
acid. 


C-8. A high school has a concrete swimming pool, capac- 
ity 60,000 gals, which it operates as a fill-and-draw type 
pool. It has a hopper bottom and the walls are straight, 
vertical from the bottom to the edge of the walks which 


surround the pool. The State Health department has warned 
the school board that the pool is being operated in viola- 
tion of the State Swimming Pool Law and that a recircula- 
tion-filtration system will have to be provided before the 
next school term. The maximum allowable filtration rate 
is 3 gpm per sq ft. The recommended backwash rate is 15 
gpm per sq ft. According to the minimum sanitary require- 
ment, the turnover should not exceed 6 hours. 
(a) How much sand filter area should be made available 
to meet state requirements ? 
(b) What should be the capacity of the recirculation 
pump in gpm? 
(c) Will it be necessary to supply another pump for back- 
washing purposes? Give computations for proof. 


D-9. An industrial plant has a peak load of 548 &va at 
74% lagging power factor. The power rate schedule in- 
cludes a demand charge of $1.25 per Ava per month. How 
many f&va of capacitance is required to improve the power 
factor to 92% lagging? How much would the capacitator 
reduce the annual demand charges? If capacitators cost 
$18.00 per &va installed, what is the return on the invest- 
ment in capacitators ? 


E-10. A centrifugal boiler feed pump is to be selected 
for a unit boiler-turbo-generator plant. Drum pressure is 
950 psig. Boiler has rating of 250,000 /b steam per hr. A 
margin of 25% on pressure developed and a 20% margin on 
capacity is necessary. Water is 300° F (sp. gr. 0.94). 

a) What style of pump would you recommend ? 

) Pump speed ? 

) Pump rating in gpm? 

) Brake horsepower if pump efficiency is 72%? 

) Allowing a margin of 10%, give nearest commercial 
motor size. 


YOU FIND A REASON 


& 


@ There is more than mere identification value in the 
ridge you see on Okonite wires and cables. The ridge is 
proof that the insulation has been folded around the con- 
ductor by the well-known Okonite strip insulating process. 
This method permits inspection at all times during the 
application operation. It assures the perfect centering of 
conductors so important to the avoidance of electrical 
failures. 

The ridge is a permanent mark of an Okonite cable. It is 
still prominent after the final vulcanization in a metal mold 
that insures equal transfer of the heat throughout every 
portion of the insulation. The Okonite Company, Passaic, 
New Jersey. 


OKONITESS 


_insulated wires and cables 


6965 
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_ Another page for 


NOT JUST A BALL © NOT JUST A ROLLER <> THE TIMKEN TAPERED ROLLER a> 


BEARING TAKES RADIAL @) AND THRUST -@- LOADS OR ANY COMBINATION 


1950 


APRIL, 


Q: Short on space? 
A: TIMKEN? bearings! 


Because Timken bearings have a tapered design, 
they carry loads from all directions. No separate 
thrust devices needed. Also, Timken bearings have 
line contact between rolls and races. This gives 
them greater load capacity, permits use of smaller 
bearings. The space-saving feature is another reason 
why 9 out of 10 bearing applications can be handled 
more efficiently by Timken bearings. 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


Crankshafts stay rigid 
--. foods stay frigid 


Designers of a compressor for refrigeration plants 
were looking for a way to insure smooth, depend- 
able crankshaft operation. They couldn’t risk the 
chance of breakdowns—and the food spoilage that 
might result. 

They stopped possible trouble at the design stage 
—by mounting the crankshafts on Timken 
roller bearings. Timken bearings take the heavy 
radial, thrust and combination loads, prevent shaft 
wobble, insure trouble-free service with minimum 
maintenance. 


® tapered 


| 


1 
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Want to learn more 
about bearings? 


Some of the important engineering problems 
you'll face after graduation will involve bearing 
applications. If you’d like to learn more about this 
phase of engineering, we'll be glad to help. For 
additional information about Timken bearings and 
how engineers use them, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don’t forget to clip this page for future reference. 
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St. Francis . . . 
(Continued from page 8) 


Missouri, and the relocation, set-back 
and rebuilding of some of the existing 
levees and the construction of new 
levees on both sides of the St. Francis 
river below the dam to the foot of St. 
Francis lake. For navigation purposes 
the project also includes a large siphon 
where the St. Francis river is dammed 
by the levee about 4 miles upstream 


from Marked Tree. 


The Wappapello dam, which controls 
an area of 1,310 square miles, is located 
near the community of that name in 
Missouri. The dam, which has been 
completed, is a rolled-earth fill structure 
with an outlet conduit in its right abut- 
ment. An emergency spillway is also lo- 
cated beyond the outlet works in the 
right abutment, and three small dikes 
located beyond the dam in the left abut- 
ment. 

The earth dam has a crest length 
of about 2,700 ft., is 77 ft. above the 
general valley floor, and 109 ft. above 
the stream bed. The crest, at elevation 
42() mean Gulf level, is 30 ft. wide and 
contains a roadway 22 ft. wide. The 
base width at elevation 346 mean Gulf 
level is about 765 ft. The side slopes 
of the dam very from 1:2.5 to 1:8. It 


is constructed entirely of impervious 
earth fill, with the exception of riprap 
protection stone on the slopes, and is 
also provided with an adequate toe 
drainage system. It is a homogeneous 
structure containing 2,300,000 cubic 
yards of earth fill. The Wappapello dam 
was designed by the United States En- 
gineer department and constructed by 
contract under the direction of the dis- 
tric engineer, Memphis, Tennessee, and 
under the supervision of the president, 
Mississippi River commission and_ the 
chief of engineers. Total estimated cost 
of the dam and reservoir runs in the 
neighborhood of $6,775,000, of which 
approximately $3,527,000 is for the dam 
and appurtenances and approximately 
$3,248,000 for the purchase of lands, 


easements, rights-of-way, clearing res- 


ervoir area and adjustments to roads - 


and gas pipe line affected by the con- 
struction of the Wappapello dam. 


The outlet works are located about 
400 ft. from the dam and consist of 
an approach concrete weir, over which 
the waters from the reservoir pass into 
an open paved transition section and 
thence through a concrete D-shaped tun- 
nel conduit about 22 ft. in diameter that 
contains three control gates. After leay- 
ing the control gates, the discharge 
passes into a 724-ft. outlet structure con- 


sisting of a stilling basin and a discharge 
channel. A spillway is available and is 
designed to discharge 227,000 cfs when 
the pool level is 6 ft. below the top of 
the dam. The spillway is provided pure- 
ly for emergency use as the dam was 
overtopped after building and a portion 
was washed out. 


Reservoir, Surrounding Territory 


The reservoir area, entirely encom- 
passed by the Ozark hills, is of irregu- 
lar outline and, at spillway crest level, 
has an area of 23,000 acres. Along the 
main valley the area, at spillway crest 
elevation (395), will approximate a 
mile or more in width and will include 
some 40 miles of the St. Francis river. 
A part of the branch line of the St. 
Louis-San Francisco railroad extending 
from the vicinity of Wappapello for a 
distance of about 13 miles was removed 
from the area as were the entire towns 
of Greenville and Chaonia. All build- 
ings in the reservoir below elevation 390 
were also torn down. 


The Marked Tree siphon is located 
4 miles upstream from its namesake 
at a point where the levee dams _ the 
St. Francis river. This siphon lifts the 
water from St. Francis lake over the 
levee and makes possible much heavier 

(Continued on page 30) 
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Some grad is spreading the word that National 
Electric is the world’s largest single source of supply 
for electrical roughing-in materials. (And he couldn't 


be righter!) 


Since 1905 NE products have set the pace for 
quality. Today the NE complete line of etectrical 
roughing-in materials includes: wires, cables, con- 


duit, raceways and fittings. 


National Electric 
PROOOCTS COURPUVURATION 


28 


MAIL ORDERS 


Filled the Same Day 


Out of town engineers can depend 
upon prompt service by ordering by 
mail. Describe your needs. 


UNIVERSITY BOOKSTORE 
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Six million electric ranges. ductive, nobody wanted to make aluminum into cable, 

37 million radios. 29 million at the beginning. All right, we said—we’d do it. We 

electric clocks. 27 million launched a long research project to produce purer metal, 

electric refrigerators.17mil- and made the basic changes in our reduction processes 

lion electric coffee makers. that the research finally indicated. We built a cable- 

23 million toasters...Thirty testing laboratory long enough to mount whole spans of 

years ago, they were just a cable, and vibrate them as the wind does, to check 

sparkle in someone’s eye. fatigue strength. This was hard, discouraging work, and 

Facts like that should hearten you, when you wonder it took most of the lifetimes of a good many Alcoa people. 
about your future in American industry. The oppor- But today aluminum high-lines cross the Great Bear in 
tunity’s there—as it was there for Alcoa in the early Canada, and funnel Grand Coulee’s power into millions 
days of electrical transmission. of homes and factories. We think they stand as a pretty 
Today, nearly half the high-tension lines that feed those good monument to this country’s way of doing things, 
appliances are made of Alcoa Aluminum. Nearly two through research perseverance, stockholders’ courage, 
million miles of ACSR (aluminum cable steel reinforced). and employees’ hard work. ALUMINUM COMPANY OF 
Although it was light, and corrosion resistant, and con- AMERICA, 742D Gulf Building, Pittsburgh 19, Penna. 
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St. Francis . . . 
(Continued from Page 28 ) 


navigation on the river for an additional 
15 miles. This structure includes an 
excavated inlet channel, a_ reinforced 
conercte inlet basin; three 9-ft. diameter 
steel siphons; a reinforced concrete out- 
Iet basin; an excavated outlet channel; 
plus all necessary equipment such as 
pumps, pipes, housings, and _ footings. 
These footings are reinforced concrete 
set in a compacted earth fill. The siphon 
proper is composed of three electrically- 
welded steel tubes, each 9 ft. in diam- 
eter and 228 ft. in length with expanded 
inlet and outlet transition bells. These 
9-ft. sections are built of 3/8 in. steel 
and the inlet and outlet bells are of 
1/2 in. steel. 


Basin Design Details 


Both the inlet and outlet basins are 
so designed as to utilize the sheet piling 
cofferdams required in the construction 
of these basins as permanent cells for 
confining the underlying sand founda- 
tion. This feature of design eliminates 
the necessity for bearing piles in the 
foundation. The inlet basin, immersed at 
all times, is not designed to withstand 
uplift; but the masonry is so propor- 
tioned and so reinforced as to be capable 


External Gaging shown. 


available for internal gaging. 


NEW! 


MEASURING EQUIPMENT 


of suspension without rupture. This sus- 
pension is accomplished by fastening the 
masonry to the sheet piling with dowels. 

The basin and inlet bells are de- 
signed to eliminate vortex action and to 
reduce entrance velocities to a minimum, 
The outlet basin is designed to with- 
stand uplift and is provived with six 
6-in. relief pipes as an additional safety 
factor. The basin and outlet bells are 
so arranged to give a submerged hy- 
draulic jump in the basin and to de- 
velop an average velocity of 3.3 ft. per 
sec. over the sill, thereby preventing 
scouring of the outlet channel which 
is riprapped for 50 ft. 

The siphon is designed for lifts of 
from 15 to 28 ft. and for a normal 
design flow, using all three pipes, of 
2,600 cfs with the intake pool at eleva- 


tion 213.6 (mean Gulf level) and the. 


tail water at 209.4. The discharges for 
differences in head and tail water ele- 
vations of from 2 to 18 ft. vary from 
600 to 1,800 cfs. for a single pipe and 
from 1,800 to 5,200 cfs. for all three 
pipes. 

In operation the siphon is exhausted 
by the 6-in. vacuum pump, and_ the 
prime may be broken by bleeding air 
into the exhaust line or by opening one 
of the 8-in. breaker valves. In most in- 
stances it is unnecessary to use the pump 


Equipment also 


for completely exhausting the siphon 
since the pipes become self-priming at 
higher velocities. This action becomes 
effective with the pipe flowing less than 
1/3 full and with a difference of only 
5 or 6 ft. between head and tail water 
elevations. Tests conducted up to this 
time indicate that the siphon is operat- 
ing in a most efficient manner. 
Rolled Earth-Fill Compaction 

During construction, extensive com- 
paction tests of the rolled fill portions 
of the dam were made for the purpose 
of finding out if the operations were 
providing a satisfactory degree of com- 
paction. Several types of rollers were 
used under varying conditions of mois- 
ture content of the rolled fill. These 
tests indicated that a rigid control of 
the moisture content was necessary to 
‘get the necessary degrees of compaction. 
The tests also showed that a lower mois- 
ture content than that indicated as opti- 
mum by laboratory tests gave consider- 
ably greater soil compaction. Hydro- 
static pressure cells and well points 
were installed in the underlying strata 
of the dam base and in the impervious 
earth fill for observation purposes. Set- 
tlement plates were installed in the base 
of the dam to ascertain foundation set- 
tlement, if any. 


GET YOUR DECORATION 
SUPPLIES NOW 


Speed Easy Water Paint 


DuPont Wax 


WASHING POWDER — SPONGES 
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DuPont Duco 4-Hr. Magic Enamel 
DuPont Semi-Gloss Wall Paint 
DuPont Interior Flat Wall Paint 
DuPont No. 40 Outside White 


The new Brown & Sharpe 
Electronic Measuring 
Equipment enables accu- 
rate gaging to .00001” as 
fast as test-pieces can be 
handled. It features a sep- 
atate amplifier unit which 
isolates heat-producing ele- 
ments and prevents temper- 
ature drift in gaging units. 
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Another unique feature is 
the true linear response of 
aging units which permits 
accurate setting for entire 
scale with only one gage 
block or master. 

Write for illustrated 
Bulletin. Brown & Sharpe 
Mfg. Co., Providence 1, 
Rel UnSeA. 
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With the development of Neoprene Type W 


Science Awain Outpoints Vature 


|e 


Motor mountings, wire and cable, sponge, gaskets, swim caps are 
among possible uses for Du Pont’s new Neoprene Type W. 


NEOPRENE — the chloroprene rub- 
ber produced by Du Pont research— 
has long outpointed natural rubber 
onmany counts. Because ofits greater 
resistance to chemicals, flame, heat, 
sunlight, weathering, oxidation, oils, 
grease and abrasion, it is widely used 
in such products as industrial hose, 
conveyor and transmission belts, in- 
sulated wire and cable, hospital sheet- 
ing, gloves and automotive parts. 


Until recently, however, certain 
natural rubber compositions couldn’t 
be beaten when it came to “‘perma- 
nent set’’ characteristics. Released 
from the pressure of prolonged de- 
formation, they returned more nearly 
to their original shape. 

This recovery factor is important 
to some manufacturers, particularly 
the people who make gaskets, seals, 
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diaphragms, sheet packing, soft rolls 
and vibration-dampening devices. 


NEW PRODUCT NEEDED 


Much as they wanted to use neo- 
prene because of its other superiori- 
ties, they often needed more resist- 
ance to permanent deformation than 
it afforded. So they used natural rub- 
ber, but were never quite satisfied 
with the way it resisted deteriora- 
tion in severe service. 

Du Pont scientists went to work 
to solve the problem. Skilled research 
chemists, physicists, engineers and 
others pooled their efforts. The re- 
sult was a new polymer named Neo- 
prene Type W. 


NEOPRENE TYPE W INTRODUCED 


Chemically, the new neoprene is 
quite similar to previous types. But 


Jackson Laboratory, Deepwater, N. J., one of 
Du Pont’s laboratories which participated in the 
development of Neoprene Type W. 


its molecular structure has been 
changed so that the mechanical prop- 
erties of its compositions are more 
nearly like those of rubber. With 
Neoprene Type W, it is possible to 
producevibration-dampeningdevices 
that are not only highly resistant to 
oils, heat, grease and sunlight, but 
recover better than rubber from pro- 
longed pressure. 


Neoprene Type W also provides 
the basis for compositions that have 
a low modulus of elasticity — are easy 
to stretch. More attractive colors are 
possible. Soon it may appear in such 
articles as swim caps, where bright 
colors and head comfort are impor- 
tant. The brighter-colored composi- 
tions should also appeal to makers 
of appliance cords, coasters, sink 
mats, stove mats and toys. 


In developing the uses of Neoprene 
Type W, Du Pont is working with 
hundreds of manufacturers and dis- 
tributors. Once again a “partner- 
ship” of big and small businesses will 
cooperate to give Americans the 
benefits of an advance in science. 
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SEND FCR “The Story of Coal, Air and 
Water,” a 28-page illustrated booklet de- 
scribing the chemical ingenuity behind the 
development of neoprene, nylon, and other 
products. For your free copy, write to the 
Du Pont Company, 2503 Nemours Bldg., 
Wilmington, Delaware. 
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BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


Great Dramatic Entertainment—T une in “Cavalcade 
of America” Tuesday Nights, NBC Coast to Coast 


Introducing . . . 
(Continued from page 10) 


his travels through Costa Rica, Guate- 
mala, and Alaska which give him an 
advantage that can be gained only 
through practical experience. 

During his 21 years as professor of 
Mining at the School of Mines, Penn- 
sylvania State college, Professor Ched- 
sey had ample opportunity to observe 
and evaluate the coal mining industry 
and its needs. He accepted the director- 
ship of the Missouri State Mining Ex- 
periment station, Rolla, Missouri, in 


1937; 
With the beginning of World War 


II, he became a full time consulting 
engineer for the U. S. Navy at Wash- 
ington, D. C., and in 1944 he joined 
the War Manpower commission as 
training director for Region V at Co- 
lumbus and Cleveland, Ohio. In 1946, 
Professor Chedsey accepted his present 
position, professor of Mining Engineer- 
ing at the University of Illinois, where 
his humor and amusing anecdotes keep 
him high on the list of student favorites. 


We Americans are so busy doing the 
things that are urgent that we don't 
have time to do things that are im- 
portant. 


Boneyard Bilge . . . 
(Continued from page 12) 


Gregory Hall is the only building on 
the campus so equipped. The lighting 
controls were installed at the time of 
the building’s construction. 

According to University electrical en- 
gineer, W. W. Hinshaw, the economy 
of the photo-cells is unknown, because 
it is not known how much additional 
energy would have been used if the 
units had not been installed. 

% * 7% 


FiusH Ye Boneyarp! 


During the first class in Ch.E. 381, 
over in the new East Chemical Building, 
Henry Kahn came up with the observa- 
tion that in the new unit operation lab, 
steam is available in three 
ranges, low, medium, and high. 

“Yeah,” cracked Don Engelbrecht, 
“one, two, and three pst/’’—Contributed 


by Dick Heiniger, Ch.E. ’50. 


FLusH YE BoNeEyarp! 
Speaking of electric eyes, the Illini 
Union bowling alleys have had in opera- 
tion for five months an electronic foul 
line. 
The automatic referee incorporates 
a light source on one side of the alley 


partners in creating 


Engineering leaders for the last 81 years have made 


K & E instruments, drafting equipment and materials 


their partners in creating the great technical achieve- 


ments of America. So nearly universal is the reliance on 


K & E products, it is self-evident that every major engi- 
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neering project has been completed with the help of K&E. 
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pressure. 


and a photo cell on the other. Perhaps 
the most ingenious thing about the sys- 
tem is the fact that a time delay will 


_The electric eye “referee” automa- 
tically indicates bowling fouls in 
the Illini Union alleys. (Photo by 
Dick Stone). 


allow the ball to roll in front of the 
beam, but when the player breaks the 
beam with his foot, a bell rings and a 
light shows in which alley the foul was 
made. 


This is the same unit that was de- 
scribed on the ‘‘New Developments” 
page of the October Tech. General 
Electric makes the outfit. 


Infatuation is the feeling a woman 
has for the hat she wants. Love is what 
a man feels for the one he has. 


% ao a 


A chemist, in an effort to start his 
son’s chemical career early, dropped a 
silver dollar into a glass filled with solu- 
tion, then asked the son if it would dis- 
solve. The following dialogue is report- 
ed verbatim: 


Son: “No, daddy.” 
Daddy: “Why, son?” 
Son: ‘Because you wouldn’t do it if 


it would.” 
cS 3 x 


The boss who put his picture on the 
clock wasn't exactly an ego. It stopped 
clock-watching! 


* 


‘Tommy was being chided for his low 
grades. As an alibi he said, ‘““Well all of 
the boys at school got C’s and D’s too.” 

“All of them?” papa questioned. 
“How about little Johnny Jones who 
lives down the street 2” 

“Oh, he got high grades,” Tommy 
admitted. ““But you see, he’s different. 
He has bright parents.”’ 


oS * *% 


“ : 
Now try reading the rest of the maga- 
zine; it's good, too. 
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